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PREFACE TO APPENDICES 

The analflcal data presented m Subsurface IM/IRAP/EA Appen~ces A an( B were obtamed 
from the Rocky Flats Enwonmental Database System (RFEDS) The data often mclude 
quahfiers to a d  the reader m assessment of the contanunant concentrabons reported These 
quahfiers are defined rn many of the data tables presented m the appendices The five most 
common data quahfiers are bnefly Qscussed here for the benefit of the reader 

B =  

D =  

E =  

J =  

U =  

Present m blank As part of the laboratory Quahty AssurancdQuahty Control Program 
sealed samples of disded water accompany enwonmeatal samples as they are handled 
withm the analyt.mil laboratory The d~stdled water samples are called laboratory blanks 
and are analyzed along wth the enwonmental samples The purpose of blank analysls 
is to reveal contaminabon of the associated enwonmental samples wth chemcals used 
in the laboratory Blank analysis often indicates the presence of volable orgamc 
compounds commonly used as laboratory solvents (e g atone and methylene chlonde) 
When analysis of a laboratory blank asmated with an enwonmental sample reveals the 
presence of a chemcal, the concentraQon of that chemcal m the envmnmental sample 
is reported with an upper case B (e g ,20B parts per bdhon) 

All compounds idenbfid in an analysis at a secondary deletton facbon 

Esbmated Laboratory analysis mdicates that the contamrnant concentrabon is above the 
detecbon limit but its value can only be esbmated due to mstrument signal mteeerence 
(1 e the presence of other chemicals) and/or the concentrabon is above the upper range 
of dibrabon of the mstrument The accuracy of concentrabon measurements that are 

Esbmated results are reported as the 
numencal value followed by the upper case E (e g ,70E parts per bdhon) 
Estmated vary from analysis to analysis 

Present below detecbon hmt Laboratory analysis mQcates the chemcal m question is 
present m the sample, but at a level below the method demon l m t  In thls case, the 
concentrabon of the chemical can only be esbmated The accuracy of concentraQon 
esbmates that are below the method detecbon h i t  vary from analysrs to analysrs The 
esbmated value is reported wth an upper case J (e g ,2J parts per bilhon) 

Not detected The sample was analyzed for the chemical m quesbon, but was not 
detected The result is reported as the numencal value of the method dewon hmt 
followed by an upper case U (e g 5U parts per bilhon) 

The method detecbon limit for a chemcal is specific to the sample analysis performed and is 
a funcbon of the analysis method instrument detecbon hmt and sample ddubon factor As a 
result the method detecbon limit reported for a given chemical may vary from analysls to 
analysis For example non detect analyses for tnchloroethylene may be reported as 5U and 
20U for two separate analyses 



PREFACE TO APPENDICES (contmued) 

IONUCLIDE AND VO- ORGANIC COMPOUND DATA 

The concentrabon U N ~ S  of radionuchdes m sods are reported m pCdgram (g) wth the excepbon 
of tnbum whch is reported m pCdC due to the analpcal procedure The concentrabon of VOC 
data is reported in mcrograms per lalogram (pg/kg) 

Uranium that is reported as the sum of all isotopes (v,,, U, a8) The concentrabon mts 
of the radionuchde and volable organic compound (VOC) data m ground water and surface 
water are reported pidunes  per liter @cdC) and mmgrams per Mer (rcglt) respecbvely 

The reported concentrabons of dionuchdes m sod and ground water mclude values that are less 
than the corresponding calculated mmimum detectable concentrahon and m some cases, values 
less than zero Negabve values result when the measured value for laboratory reagent blank 
(1 e background radioacbvity) is subtracted from an analytd result that was measured as a 
smaller value than the reagent blank These resulbng negatwe values are mcluded m any 
anthmebc calculabons on the data at 

Radionuclide ConcentraQon data is reported ~II the form of a f b For a single measurement a 
is the reagent blank comted value for mulhple measurement 9 represents the average value 
(anthmebc mean) The error term b accounts for the propagated stabsbcal countmg 
uncertatnty for the sample and the assoclzLted reagent blank at the 95% confidence level These 
error terms represent a minimum esbmate of error for the data 
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APPENDIX A 2 

SOIL SAMPLING RESULTS 
SUMMARY TABLES 

SUBSURFACE IM/IRA 
OPERABLE UNIT NO 2 



SOIL SAMPLING RESULTS 
SUMMARY TABLES FOR VOLATILE ORGANIC COMPOUNDS 
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GROUND-WATER SAMPLING RESULTS 

SUBSURFACE IM/IRA 
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APPENDIX C 

APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS FOR GROUND-WATER CONTAMINANTS 

SUBSURFACE IMIIRAIEA 
OPERABLE UNIT NO 2 
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TABLE C-2 

constltuenp 

Alummum 

Antimony 

heme 

Banum 

Beryllium 

Cadmum 

Calcium 

Chromum 

Copper 

Iron 

Lead 

b h u m  

Manganese 

Magnesium 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selemum 

Silver 

ACTION-SPECIF'IC ARAR!3 FOR POTENTIAL CONSTITUENTS 
IN WASTES FOR OFF-SITE DISPOSAL OR 

ON-SITE PLACEMENT, OPERABLE UNIT NO 2 
SUBSURFACE INTERIM REMEDIAL ACTION' 

m h a  
J!bsh&& 

wo4 

DO05 

Eo15 (M 

product dust) 

wo6 

- 
Do07 

I 

- 
wo8 

I 

I 

I 

Do09 

u151 

- 
Foo6Foo9 
Foll m12 

Dol0 

Do1 1 

uu 

Treatment 

- 
I 

50mg/P 

100 mg/l 

I 

1 Omgll 

- 
somg/e 

- 

5 Omgll 

I 

I 

- 
OU,mg/f 

- 
0 32 mglt 

- 
5 7 mglf 

5omg/c 

Best Demonstrated Available 
TechnoloOy (BDAT) - 

- 
Vitnfic&on 

Chemd Prccipit&on 

Mdale Recoveryd 

Stab-on 

Stabhahon 

I 

1 

I 
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TABLE C 2 (Contmued) 

ACTION-SPECIFIC ARARS MIR POTENTIAL CONSTITUENTS 
IN WASTES M)R OFF-SITE DISPOSAL OR 

ON SITE PLACEMENT, OPERABLE UNIT NO 2 
SUBSURFACE INTERIM REMEDIAL ACTIONa 

Best Demonstrated Avmlnble 
Potential Treatment Teehnolopr (BDAT) 
llw&Q& stsndardc - 

Sodium 

Strontium 

Thallium 

Vanadium 

Zlnc 

Carbon Tetrachloride u211 
Fool 

IncmeratIcm or Fuel SubstItutIon 
Inc-on 

Incmmon or Fuel Substtmon 1 1 Dichloroethene 

Tetrachloroethene 

U078 

u210 
Fool 

5 6 mgkg 
0 05 mgll 

JncmeratIon or Fuel Substrtuhon 
Incmerahon 

Acetone u002 
€7003 

2 Butanone U159 
Foo5 

36 mgkg 
0 75 mglt 

Incmer&on 
Incmerahon 

Benzene U019 
Po05 

36 mgkg 
3 7 msflrs 

Incmmon * 
Incmerahon 

Carbon Disulfide €322 
Foo5 4 81 mglt 

chloroform 

Methylene Chlonde 

UO44 5 6 mgkg Incmer&on 

Inmerahon or Fuel Substrtutron 
Incumatton 
Incmer&on 

UO80 
Fool 
m 

Toluene u220 
Foo5 

28 msflrs 
0 33 mg/P 

Total Xylenes U239 
Foo3 

28 W/kg 
0 15 mgll 

hClUC&lOIh 

Incmeratlon 



Tnchloroethene 

TABLE C-2 (Contmued) 

ACTION SPECIFIC ARARS FOR POTENTLAL CONSTITUENTS 

ON SITE PLACEMENT, OPERABLE UNIT NO 2 
SUBSURFACE INTERIM REMEDIAL ACTION8 

IN WASTES MIR OFF-SITE DISPOSAL OR 

Best Danorrptrpted AvPrlable 
Poteatral Treatment Technology (BDAT) 

Jy#&e CO& StrtOQrdc - 
Vmyl Chlonde 

1 1 Dichloroethane 

1 2 Dichloroethane 

1 2 Dtchlomethene 

1 1 1 Tnchloroethane 

1 1 2 Tnchloroethane 

4 methyl 2 pentanone 

2 Hexanone 

Styrene 

Ethyl Benzene 

Multi Source Leachatef 

u228 
Fool 
Po02 

5 6 m d b  
0 91 mglP 
0 91 mglf 

u043 33 m d b  hcmeratIon or Fuel SubsWution 

U076 72msflts Incmmahon 

u226 
Fool 
Foo2 

Po03 0 33 mglP Incmerahon 

Foo3 0 053 mgll Incmemhon 

m39 
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TABLE C 5 

PROPOSED ARARdTBCs FOR CONSTITUENTS IN IM/IRA AIR EMISSIONS 

month pnod 

Vinyl Chlonde 10 PP* AQCC Regulation 8 

Radionuclides 10 mremlyr 40 CFR Part 61 Dose equivalence 
Subpart H calculated for 

fenceline exposure 
for entire plant 

No w r c e  1yp appl e to or losely rpproxrmates Ihe proposed cI om SIandard shown has applied to r majonty of the sources 
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GEOLOGIC LOGS 

SUBSURFACE IM/IRA 
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APPENDIX E 
TRANSPORTATION ANALYSIS 

With the excepbon of the no acbon altemabve, each of the IMIIRA sltes (903 Pad, Mound, East 

Trenches) mvolves transportabon acbmbes dunng mstallabon of the vapor extracbon system and 

dunng subsequent operabon of the collecbon/treatment processes It is anbcipated that pnmary 

shipments and vehicle movements dunng construcbon and normal operabons wdl be by truck 

Both on site and off site shipment of matenals will be r e q d  to support the acbon Potentail 

transportabon impacts to the human environment mclude exposure to the radioactwe or 
hazardous matenal being hauled latent effects associated wth vehicle pollubon, and traumabc 
injunes and fatalibes from accidents 

An esbmate of emission rates for operabon of a typical truck are presented below 

Pollutant 
Carbon Monoxide 

Hydrocarbons 

Nitrogen Oxide 

Sulfur Oxide 

Partmlatesb 

- 
22 0 

33  

13 0 

5 1  

0 8  

From Reo et a1 1982 

Docs not incl de f @we dust 

Estimates of health effects per lulometer for truck transportaUon are (Rao et al , 1982) 

Source LCFs Inlunes 
Pollutants 1x10 - 
Accidents - s l x i o - 7  

Fatalltles 

3 ox1P 

- 

Latent cancer fatalities 



The above accident mpacts are average values over mulhple populaaon zones (urban, 
suburban, rural) and are denved from Department of Transportabon (DOT) nabonwde 
statistics For the proposed IM/IRA, it 1s antmpated that the majonty of matenal receipts 
for construction and routme operabons wdl ongmate wthm the Denver Metropohtan area, 
whin a 5 0 - d e  (80 km) radius of the plant site To place transportahon unpacts to the 
general public in perspective pven the health effects tabulated above, approxmately 60,OOO 

round tnp truck shipments (wth a 1 way dlstance of 50 d e s )  would be requved to cause 
1 additional latent cancer fatality Apprownately 210,000 truck shipments would be 
required to result in 1 additional traumatic fatality 

Transportation of radioactive and hazardous matenals at the Rocky Flats Plant must comply 
mth the regulations and guidelines established by the On Site Transportation Manual 
(EG&G 1991) for packagmg marlung labehg, handhng transportmg, and stonng 
matenals The On Site Transportation Manual is based on current rules and regulations 
(CFR Titles 10 40 49), applicable DOE orders, and ALARA exposure pmapals Vehcle 
and dnver qualifications are mmntamed in accordance wth Federal Motor h e r  Safety 
Regulations Emergency response gwdance for transportation related acadental spdls or 
contillner filllures is prowded 111 Section 17 of the On Site Transportation Manual More 
detaled notification, response and recovery action procedures are speafied m the Rocky 
Flats Emergency Plan and the Hazardous Matenals Response Team Manual A HAZ-MAT 
team would respond to an emergency condition and would idem@ matenal hazard classes 
and make appropnate notifications isolate and establish restncted zones and take any 
necessary actions to contain control, and prevent the spread of hazardous matenals 

An evaluation of transportation impacts for each IM/IRA site 1s presented below 

IM/IRA 903 Pad actiwties involve transportation dumg vapor extraaon system lnstallahon 
and routine operations 



Vapor extramon system mstallabon transportaoon actmtres pIunanly mvolve the movement 

of a limted amount of equipment for dnllmg system setup and dehvenes of vapor extramon 

system components Direct nnpacts would mclude short term effects common to all d d h g  

projects including dust generabon, pollut~on, noise, and mcreased traffic levels These 

lmpacts would be msi@cant, considemg the scope of thls proposed achon 

Approxlmately 2 cubic yards of d d h g  cuttings and fluids may be classified as hazardous 
muted waste and require off site disposal The soil contammatron data currently avadable 

for radionuclides VOCs, and metals are presented m Appendlx A. These data suggest that 

the levels of all compounds detected m the sod remam well below the sod thresholds 

calculated in the Plan for Prevention of Contarmnant Dispersion (PPCD) for dnlling 

actiwties and vehicular traffic For example plutomum239/240 levels at the 903 Pad were 
found to range from 0 020 picocunes per gram (pCl/g) to 500 pcl/g Thus, the highest level 

recorded is one order of magmtude below the soil threshold for vehcular traffic 
recommended in the PPCD and more than two orders of magmtude below the sod threshold 

of 68 200 pCi/g for well dding A simlar situabon exlsts for compounds detected at the 
Mound and East Trenches areas Therefore on the basis of exlstmg data, neither well 

dnlling nor vehicular traffk assoaated wth the IM/IRA are expected to present sigmficant 

health nsks due to chemcal exposure 

It is possible that ongoing sod analysis at OU2 associated wth the RI wdl dlscover pockets 

of higher chemcal contammation In this event, the data from sod analyses wdl be 

compared to the PPCD soil thresholds If soil thresholds are exceeded or if real bme au 

momtoring suggests a potential problem then mtigation measures mcluding unpaved road 

wetting applications will be implemented 

Possible human health impacts resulting from installation transportatron related ermSsions 

and accidents would also be very small given the tabulated emssions and health effects 

estimates presented at the begmng of this Appendlx 

Routine operations wll require the delivery of process treatment components (HEPA filters 

desiccants GAC) daily tank truck transfer of untreated and partially treated water 

occasional vehicle travel for mspection and mamtenance of the vapor extraaon system wells 



and pumps, and off site drsposal of matenals that wdl Uely be classdied as hazardous mued 

waste Based on dewatenng system design flow rates of one gpm, 365 water transfer tnps 

per year may be required mtIally between the 903 Pad vapor e m o n  system and the 

South Walnut Creek treatment system An annual total round tnp travel drstance of 

approxlmately 190 mles would be requlred to support transfer operabons If the pdot vapor 
extraction system at the 903 Pad IS successful the water may be hard piped to the treatment 

system thus elimmating this travel All travel would be confined to the plant site on paved 

roads Occasional travel to the colleaon system areas wdl also be requlred for penodic 

inspection and mamtenance actiwties Annual hazardous m e d  waste bposal estmates 

include 2 cubic yards of dnlling fluids and cuttings, and 4 cubic yards of solidified process 

sludge Off site transportation impacts associated wth the hazardous/radioa&ve nature of 

the matenal would be very low as evaluated m DOE (1991b) Relatively low 

concentrations of contarmnants, disposal site waste acceptance mtena, and complrance wth 

DOT packaging and transport requirements all contnbute to a very low potential for health 
effects from normal transport and acadents Health unpacts resultmg from both on site and 

off site transportation emssions and accidents would be small, considemg the relamely low 

number of total mles traveled and the transportation health effects esbmates presented at 

the begimng of this Appendlx 

IM/IRA Mound 

IM/IRA Mound actiwties involve transportation dunng the vapor extramon system 

installation phase as well as dunng subsequent routine operabons 

Dunng vapor extraction system installation, transportation would d u d e  the movement of 
a limted amount of equipment for dnlling, system setup, and dehvenes of vapor e m o n  

system components As wth the 903 Pad direct unpacts would d u d e  those short term 

effects common to all dnlling projects mcluding dust generation, pollution, nolse and 

increased traffic levels From the scope of the alternatives none of these impacts would be 

expected to be sigmficant Possible personnel impacts resultmg from transportation related 
emssions and accidents would be very small based on the tabulated emmions and health 

effects estimates presented at the begumng of the Appendlx 



I 
i 

Routme operaoons wdl reqwre the dehvery of process treatment components (HEPA filters, 
desiccants, GAC) and the possible off site hposal of materials that wdl Uely be classdied 
as hazardous mured waste Currently, dewatermg actmtm wth the subsequent requuement 
for tank trucks and sludge disposal IS not antmpated at Mound Annual hazardous muted 
waste disposal estimates mclude 2 cubic yards of d d h g  fluids and cuttmgs Off site 
transportation impacts assoaated wth the hazardous/radioactlve nature of the matenal 
would be very low as detemned m DOE (1991b) Relatively low concentrabons of 
contarmnants disposal site waste acceptance cntena, and compliance wth DOT packagmg 
and transport requirements all contnbute to very low health effects Given the small 

number of off site shipments and the tabulated emssions and health estmates presented 
in this Append% health impacts resultmg from off site tramportabon emsions and 
acadents are anticipated to be very small 

Operational actiwties wll also mclude penodic mpection and mamtenance of the vapor 
extraction system pumps and piping system. Vehicle d e s  traveled to support these 
operations wll be very small and wll result 111 negliuble mpacts 

IM/IRA East Tre riches 
I 

As wth IM/IRA 903 Pad and Mound, East Trenches mvolves transportatron ammues 
dunng installation and routine operations 

Installation transportation actiwties would be very simlar to the 903 Pad and mvolve the 
movement of a limted amount of equipment for dnlling vapor extractlon system setup, 
delivenes of vapor extraction system materials and potential off site dlsposal of drrllrng 
fluids and cuttings As wth the 903 Pad and Mound mstallauon, transportatron mpacts 
would be very small Dnlling cuttings and fluids (2 cubic yards) wll possibly be classified 
as hazardous m e d  waste and require off site dlsposal Assoaated unpacts would be very 
low, as detemned from DOE (1991b) 

Routine operations wll requue the dehvery of process treatment chemcals (GAC) tank 
truck transfer of collected surface water penodic vehicle travel for mpemon and 
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mamtenance of the vapor extraction system, and off site disposal of drdlmg cuttmgs and 

sludge Approxlmately 365 tank truck tnps a year (150 round tnp d e s )  wdl be requlred 

to transport collected subsurface water from the transfer stabon to the South Walnut Creek 

treatment plant Annual off site disposal requements would pnmanly requlre the shpment 

of dewatenng sludge (4 cubic yards) In general routme transportaoon actmbes wdl be less 
than those for the 903 Pad and more than Mound and wdl have very small unpacts 

' I  
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